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A B ST R AC T 
 
 
Granulomatous appendicitis is a very rare entity in children. It is related to 
Crohn’s disease in only 5-10% of the cases. The diagnosis of Crohn’s 
disease is a real challenge in the pediatric population, especially when its 
initial manifestation is acute appendicitis.  
Herein, we present a 13-year-old boy admitted for acute appendicitis. The 
histopathological examination was conclusive for acute granulomatous 
appendicitis. The development of an entero-cutaneous fistula has 
complicated the postoperative evolution. The failure of the conservative 
management required ileocecal resection. The pathological examination 
revealed Crohn’s disease. The one-year follow-up on the patient din not 
reveal any complications. 
We strongly support the importance of the histopathological examination 
of the entirely removed appendix. Careful assessment of granulomatous 
appendicitis is needed in order to establish its possible etiology and to 
initiate the adequate treatment.   
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The retrospective histopathological research shows that 
granulomatous appendicitis (GA) is a rare condition, 
responsible for a percentage that ranges from 0.1-0.3% to 
2.3% of all cases of appendicitis, regardless the age of the 
patients [1]. For many years, this type of appendicitis has 
been considered an initial manifestation of Crohn’s disease 
[2], but recent studies have shown that only 5 to 10% of the 
patients with granulomatous appendicitis develop an 
inflammatory bowel disease [3]. A recent review of 200 
published cases of granulomatous appendicitis in the 
English literature reveals that only 17 (8.5%) of them were 
children [4]. A large study on 632 appendectomy 
specimens showing acute appendicitis found isolated 
granulomatous appendicitis in only 9 cases, with age 
ranging from 15 to 38 years. The postoperative 
complications of these patients were minor, no further 
surgical interventions being necessary for other 
complications [5]. The post-appendectomy entero-
cutaneous (EC) fecal fistula is known as a very rare major 
complication. A large study on open appendectomy 
conducted by Genier F et al. between 1970 to 1993 shows 
an occurrence of EC fecal fistulas of 0.133%, which also 
illustrates a link between a severe form of appendicitis 
(suppurative, gangrenous, or perforated) involving the 
adjoining cecum wall and these sequelae [6]. This 
complication is also known as a challenge for surgeons 
operating on intestinal malignancies or inflammatory 
bowel disease, and the doctors should evaluate closely if 
the fistula closes alone, or surgical intervention is needed 
[7]. 
We present the case of a pediatric patient, with no 
previous medical history, who underwent surgery for acute 
appendicitis in our clinic. The postoperative course was 
complicated by the entero-cutaneous fistula, a rare event 
following open appendectomy. We bring into discussion 
the surgical and the diagnostic (clinical and 
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histopathological) aspects during the evolution of this 
patient who was diagnosed with Crohn’s disease upon this 
series of events.  
Case report 
A 13-year-old boy, without any surgical history, has 
been referred to us for right lower quadrant abdominal 
pain, nausea and vomiting lasting for three days. He saw a 
pediatrician for recurrent epigastric pain 7 months before 
and underwent an abdominal ultrasonography that revealed 
an enlarged right hepatic lobe and mild hepatic steatosis. 
He had no remarkable family history. The clinical 
examination revealed a fixed palpable mass in the RLQ, 
local tenderness and rebound pain. The blood tests showed 
leukocytosis (14.850/microL) and no shift to the left of the 
neutrophils. Liver enzymes, pancreatic enzymes and 
bilirubin measurements were within normal range. The 
abdominal ultrasonography performed on the admission 
day showed a thickened wall of the terminal ileum and an 
inflamed appendix. The preoperative diagnosis – based on 
the previous listed findings – was acute appendicitis. After 
the informed consent was signed by the patient’s parents 
[8], we found an apparently gangrenous appendix 
intraoperatively, with a highly thickened and friable wall 
and multiple adhesions with distal ileal loops, cecum and 
the greater omentum. Local hyperemia and the thickening 
of the cecum were also noted and a relatively low quantity 
of serosanguinous fluid was present locally. Open 
appendectomy was performed, followed by a postoperative 
triple antibiotic therapy (ceftriaxone, gentamicin, 
metronidazole). The patient was discharged 5 days 
postoperatively. The histopathological examination of the 
appendix revealed mucosal ulcerations, transmural mixed 
inflammatory infiltrate with lympho-plasmocytes, 
neutrophils and eosinophils, smooth muscle disarray and 
the involvement of the appendicular serosa; epithelioid 
granulomas were noticed in the appendicular wall. The 
diagnosis was acute granulomatous appendicitis with peri-
appendicitis (Figures 1-7, the archive of the Pediatric 
Surgery Department, The Emergency Clinical Hospital for 
Children Marie S. Curie).  
 
Figure 1. Phlegmonous acute appendicitis with mixed 
inflammatory infiltrate and lymphoid aggregates; 
Hematoxylin and eosin staining; Ob. 10X (the archive of 
the Pediatric Surgery Department, The Emergency 
Clinical Hospital for Children Marie S. Curie) 
 
Figure 2. Appendix with mucosal ulceration and 
epithelioid granuloma in the submucosa; Hematoxylin 
and eosin staining; Ob. 10X (the archive of the Pediatric 
Surgery Department, The Emergency Clinical Hospital 
for Children Marie S. Curie) 
 
Figure 3. Detail: epithelioid granuloma; Hematoxylin 
and eosin staining; Ob. 20X 
 
Figure 4. Detail: Ulcers in the appendicular wall and 
granulation tissue; Hematoxylin and eosin staining; Ob. 
20X 
 
Figure 5. Appendix with mucosal ulcers, mixed 
inflammatory infiltrate, and abscess; Hematoxylin and 
eosin staining; Ob. 10X 
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Figure 6. Appendix: polymorph inflammatory infiltrate 
in muscular layer, with abundant neutrophils and 
eosinophils; Hematoxylin and eosin staining; Ob. 20X 
 
Figure 7. Appendix: epithelioid granulomas in the wall; 
Hematoxylin and eosin staining; Ob. 20X 
The results of the stool cultures were negative. Two 
weeks later, the patient developed an entero-cutaneous 
fistula (Figure 8). 
 
Figure 8. The CT-scan revealing an enlarged cecum with 
a thickened wall and an entero-cutaneous fistula 
The conservatory management of the fistula was 
initiated, but the surgical intervention was reconsidered 
after one month.  The intraoperative findings were a highly 
thickened cecal wall (a tumor-like aspect) with a small 
cecal orifice at the base level of the appendix (Figure 9). 
 
Figure 9. The intraoperative aspect illustrating a marked 
thickening of the cecal wall, a small orifice located at the 
appendicular base, and apparently normal ascending 
colon and terminal ileum 
The evaluation of the peritoneal cavity did not reveal 
any other abnormalities. The resection of the cecum and 
the terminal ileum were performed, followed by the 
anastomosis of the apparently healthy ileum and ascending 
colon. The macroscopic evaluation of the resected and 
sectioned terminal ileum and cecum revealed the marked 
thickened wall of the cecum and the presence of the 
fistulous orifice at the appendicular base level (Figure 10). 
 
Figure 10. The resected terminal ileum and the sectioned 
cecum, revealing a pseudo- tumoral aspect of the cecum 
and the presence of the fistulous orifice at the 
appendicular base level 
Microscopically, both the ileal and cecal walls revealed 
mucosal ulcerations, prominent fissures, hyperemia and 
edema, lamina propria and submucosal lymphoid 
hyperplasia, transmural mixed inflammatory infiltrate; 
non-necrotic epithelioid granulomas with multinucleated 
giant cells were scattered in submucosal and serous layers. 
The mesenteric lymph nodes had features of lymphoid 
hyperplasia and a few epithelioid granulomas. The 
pathological report concluded in favor of Crohn’s disease 
(Figures 11-15). 
 
Figure 11. Colon with mucosal ulcers and granulation 
tissue; Van Gieson staining; Ob.10X 
 
Figure 12. Colon with chronic transmural inflammatory 
infiltrate; Van Gieson staining; Ob.10X 
 
Augustina Enculescu et al. 
 157 
 
Figure 13. Colon: epithelioid granulomas in the 
submucosal and muscular layer; Van Gieson staining; 
Ob.20X 
 
Figure 14. Colon: muscular and serosa layers with 
chronic inflammatory infiltrate; Van Gieson staining; 
Ob.10X 
 
Figure 15. Colonic wall with fissure and ulceration; Van 
Gieson staining; Ob.20X 
The postoperative evolution was uneventful. He was 
referred to the Gastroenterology Department for further 
management; the fecal calprotectin level was repeatedly 
within the normal range. The patient is symptom-free after 
one-year follow-up with the appropriate medical 
management of CD and he did not have any complications. 
Discussions 
Crohn’s disease is a multifactorial inflammatory bowel 
disease, which generally affects people aged between 15-
30 years, but occasionally it may be encountered in 
children or older ages. The transmural inflammation of the 
digestive wall can affect all the segments from mouth to 
the rectum and the anus, but most cases are localized at the 
level of the terminal ileum and colon. Pathophysiology is 
still a subject of research, but there is evidence involving 
immune system disorders and autoimmune responses. 
Several studies showed that vitamin D deficiency plays an 
important role in immune response disorders and it is 
common in patients with Crohn’s disease [9-12]. Gut 
dysbiosis promoting a chronic low level of inflammation 
and metabolic syndrome are also encountered more 
frequently in patients with inflammatory bowel diseases, 
signaling a possible pathophysiological correlation [13-
15]. 
Besides the digestive manifestations, an extensive array 
of extra-digestive features may be associated, involving a 
multidisciplinary follow-up: uveitis, sacroiliitis, arthritis. 
Women with IBD are at an increased risk of severe pre-
eclampsia, preterm delivery, infants with a low Apgar 
score and major congenital malformations, as well as a 
high incidence of post-partum depression [16-22].  
Appendicitis occurs most often in patients aged 
between 11-40 years, affecting about 7% of the world 
population. Time has passed since Claudius Amyand 
performed the first appendectomy in 1735, thus confirming 
the efficiency of surgery in treating this potentially deadly 
condition [23]. Recently laparoscopic approach gains 
increased popularity due to its quick recovery, less pain and 
decreased hospital stay, even now in the difficult COVID-
19 pandemic era [24,25].  The multimodal approach of the 
patient in the perioperative period is also important in 
quickly identifying and treating the possible complications 
[26]. Meyerding and Bertram described granulomatous 
appendicitis for the first time in 1953 [2]. The 
granulomatous aspect has been reported in only 0.1-2% of 
all appendectomy specimens [27,28]. The defining 
elements of this condition – granulomas – are chronic 
inflammatory lesions composed of accumulations of 
epithelioid histiocytes occasionally accompanied by 
multinucleated giant cells and variably encompassed by a 
cuff of lymphocytes and plasma cells. Eosinophils may 
also be present. Granulomas may be localized at any level 
of the appendicular wall in GA [3].  
Initially, it was thought to be a manifestation of Crohn’s 
disease. It has been demonstrated in time that this condition 
is related to Crohn’s disease in only 5-10% of the cases [3]. 
Using polymerase chain reaction techniques, Lamps et al. 
showed that the infection with Yersinia enterocolitica 
and/or Yersinia pseudotuberculosis occurs in 25% of the 
cases of granulomatous appendicitis [27]. Guo and 
Greenson [28] demonstrated that over 50% of the patients 
suffering from delayed (interval) appendectomy, 
consequently to a prior conservatory treatment of 
subacute/recurrent appendicitis, develop a granulomatous 
aspect of the appendix. This is perceived as a secondary 
inflammatory response. Additional causes of 
granulomatous appendicitis include different other 
infectious agents (Enterobius vermicularis, 
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Mycobacterium tuberculosis, Candida, Treponema 
pallidum, Actinomyces, Bartonella henselae, the measles 
virus, etc.), foreign body reactions, and sarcoidosis [3]. 
Some histologic details may suggest an infectious 
cause of GA: large numbers of granulomas, very large 
granulomas, necrosis and the central suppuration or the 
micro-abscess formation within granulomas. However, 
many investigators state that it is impossible to distinguish 
between different appendicular granulomas determined by 
various causes [3,29]. Nevertheless, there are several 
lesions accepted to be typical of the Crohn’s disease of the 
appendix:  
− the focal or the discontinuous inflammation of the 
mucosa with or without the lengthening and distortion of 
the crypts, with predomination of histiocytes and 
lymphocytes in the inflammatory infiltrate. 
− epithelioid granulomas. 
− the presence of lymphoid aggregates at the border of 
the muscularis propria and subserosa, associated with the 
infiltration of the muscular layer by mononuclear 
leukocytes in most cases [30]. 
In a retrospective study of 25 cases of appendicitis as 
the initial manifestation of Crohn’s disease (1.8% of all the 
patients with appendicitis undergoing surgery in a 9-year 
period of the retrospective study), Agha et al. found that 
Crohn’s disease determined appendicitis with concurrent 
inflammation of the cecum or the terminal ileum in 5 cases. 
Through a thorough review of the literature, they observed 
that Crohn’s appendicitis had been followed by the 
subsequent involvement of other intestinal segments in 7% 
of the cases [31].  
In a retrospective analysis, Bass and co. state that 
pediatric CD presenting as appendicitis has statistically 
significant lower hemoglobin and mean corpuscular 
volume (MVC) values, and higher platelet values at the 
initial presentation. They studied a series of 2,718 
consecutive appendectomies and found 8 patients who had 
subsequently developed CD. The period of time between 
appendectomy and the diagnosis of CD ranged from 1 to 3 
months. Four of these 8 patients (50% of the cases) 
developed postoperative abscess and/or fistula [32]. 
Kambouri et al. presented the case of a child who 
suffered from local peritonitis as the first manifestation of 
CD. After the appendectomy, the patient developed two 
entero-cutaneous fistulae and two strictures in the ileum 
and underwent a right limited hemicolectomy [33], for 
which anastomosis could be performed either manually or 
using mechanical staplers [34].  
Anastomotic leakage is a serious complication in 
colorectal surgery, being associated with a high rate of 
postoperative morbidity [35]. It was found that there was a 
50% chance that a CD patient would never require further 
related surgical interventions following the resection of the 
ileocecal segment [36].  
In our case, no systemic manifestations of Crohn’s 
disease, such as arthralgia, dermatologic signs, or uveitis, 
were previously noted, acute appendicitis being its first 
manifestation. We did not encounter preoperative 
microcytic anemia or thrombocytosis as Bass J. et al. had 
suggested in their study [37]. The histopathological 
evaluation of our appendectomy specimen was relevant for 
granulomatous appendicitis. The postoperative persistent 
EC fistula required the appropriate surgical attitude, the 
diagnosis of CD being made through the pathological 
examination of the specimen.  
CD is a rare condition in children and acute appendicitis 
as its first manifestation is exceptional, but it should be 
taken into account, due to its possible serious implications 
[38]. The chance of treating extremely rare conditions in 
children is obviously higher in tertiary centers [39-41]. In 
our review of the 2,915 consecutive appendectomies 
routinely evaluated from a histopathological point of view 
in our institution over the last 4 years, this is the first case 
of granulomatous appendicitis. Despite the debate of 
routinely sending all appendicular specimens to be 
histopathologically evaluated [42], although the 
appendectomies are one of the most frequent pediatric 
surgical interventions [43], we strongly support the 
importance of the microscopic examination of all removed 
appendices. 
Highlights 
✓ The entero-cutaneous fistula is a severe postoperative 
complication of appendectomy. In rare cases, its 
underlying cause is granulomatous appendectomy – an 
initial manifestation of Crohn’s disease. 
✓ The patient we present did not have any relevant 
history of Crohn’s disease. The histopathological 
examination of the appendix played an important role 
in the final diagnosis, accounting for the aggravating 
evolution of the patient who had undergone 
appendectomy. 
Conclusions 
Acute appendicitis may be the first clinical sign of the 
onset of Crohn’s disease in children. The careful 
assessment of granulomatous appendicitis is necessary in 
order to establish its possible etiology and thus, to initiate 
the appropriate treatment as soon as possible. 
Abbreviations 
CD = Crohn’s Disease, EC = entero-cutaneous, RLQ = 
right lower quadrant, GA = granulomatous appendicitis, 
MVC = mean corpuscular volume  
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